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(57) ABSTRACT 

A removable data storage device that intelligently operates as 
one large data storage region or as multiple, Smaller data 
storage regions is disclosed. The removable data storage 
device can be used in not only modern electronic products 
(using 32-bit addressing) but also legacy products (using 
16-bit addressing). A host device can couple to the removable 
storage device to access data stored in/to the removable stor 
age device. As an example, the removable data storage device 
can be a memory card. 

9 Claims, 6 Drawing Sheets 
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MEMORY CARD THAT SUPPORTS FILE 
SYSTEM INTEROPERABILITY 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to data storage and, more 

particularly, to memory cards that provide data storage. 
2. Description of the Related Art 
Memory cards are commonly used to store digital data for 

use with various products (e.g., electronics products). 
Examples of memory cards are flash cards that use Flash type 
or EEPROM type memory cells to store the data. Flash cards 
have a relatively small form factor and have been used to store 
digital data for products such as cameras, hand-held comput 
ers, set-top boxes, hand-held or other Small audio players/ 
recorders (e.g., MP3 devices), and medical monitors. A major 
supplier of flash cards is SanDisk Corporation of Sunnyvale, 
Calif. 
A conventional memory system can be represented, for 

example, by a memory card (e.g., flash card) format. A con 
ventional memory system includes a memory controller and 
various memory chips. The number of memory chips is 
dependent upon the storage capacity to be provided by the 
conventional memory system. The memory controller 
receives an input Voltage (V) and an Input/Output (I/O) bus. 
The memory controller operates to Supply an address/data/ 
control bus to each of the memory chips. In addition, the 
memory controller can produce chip select signals that are 
provided to chip enable terminals of each of the memory 
chips. The memory controller uses the chip select signals to 
selectively activate one of the memory chips that is to be 
accessed for data storage or retrieval. In addition, since the 
memory chips require various Voltage levels for operation, 
the memory controller can include a charge pump and regu 
lation circuit. Alternatively, each of the memory chips can 
themselves include a charge pump and regulation circuit. The 
charge pump and regulation circuit can produce several dif 
ferent output voltage levels that are supplied to each of the 
memory chips. As an example, the input Voltage (V) might 
be 3.3 or 1.8 Volts and the different output voltage levels 
might be 3 Volts, 6 Volts, 12 Volts and 24 Volts. 
Memory cards are removable storage media that are highly 

portable due to their relatively small form factor. As previ 
ously noted, memory cards have been used to store digital 
data for products such as cameras, hand-held computers, 
set-top boxes, hand-held or other Small audio players/record 
ers (e.g., MP3 devices), and medical monitors. These prod 
ucts are also referred to as host devices. 

Traditionally, host devices have utilized a file system con 
figuration that Supports sixteen bit (16-bit) addressing. The 
16-bit addressing was inherited from the popular Disk Oper 
ating System (DOS) environment. Unfortunately, the 16-bit 
addressing has a maximum addressable address space of two 
(2) gigabytes (GBS). This presents a problem because the data 
storage capacity of memory cards is, or will soon be, able to 
exceed two gigabytes. Consequently, host devices using the 
common 16-bit addressing would be unable to utilize any 
additional memory capacity provided by the memory card 
that is beyond two gigabytes. 
More recently, some more Sophisticated and more costly 

host devices use a file system configuration that Supports 
more than sixteen bits for each allocation unit or cluster. The 
FAT-32 is an extension of the 16-bit FAT system that uses 
twenty-eight of the 32-bit address for each allocation unit or 
cluster. The maximum addressable address space for Such is 
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2 
eight (8) terabytes (TBs). Today and for the foreseeable 
future, the data capacity of a memory card is well below that 
of even a single terabyte. 

Further, memory cards practically need to be able to be 
used in either a host device using 16-bit addressing or a host 
device using 32-bit addressing without damage or loss of 
existing data. In other words, the memory cards need to 
operate properly regardless of the file system configuration. 
However, the presence of two different file system configu 
rations can lead to not only inefficient data storage but also 
unreliable data storage. The unreliable data storage can even 
result in a loss of data. 

Thus, there is a need for improved approaches to extend 
capacity of memory cards yet reliably Support not only older 
but also modern file systems. 

SUMMARY OF THE INVENTION 

Broadly speaking, the invention pertains to a removable 
data storage device that intelligently operates as one large 
data storage region or as multiple, Smaller data storage 
regions. The removable data storage device can be used in not 
only modern electronic products (using 32-bit addressing) 
but also legacy products (using 16-bit addressing). A host 
device can couple to the removable storage device to access 
data stored in/to the removable storage device. In general, 
host devices are electronic devices such as cameras, hand 
held computers, set-top boxes, hand-held or other Small audio 
players/recorders (e.g., MP3 devices), and medical monitors. 
The invention can be implemented in numerous ways, 

including as a system, apparatus, device or method. Several 
embodiments of the invention are discussed below. 
As a method for reading data from a memory card that 

provides non-volatile data storage, one embodiment of the 
invention includes at least the acts of accessing Volume infor 
mation from a first volume of non-volatile data storage of the 
memory card; determining whether one or multiple Volumes 
are present on the memory card based on the Volume infor 
mation; operating the memory card as providing only the first 
Volume when it is determined that one Volume is present on 
the memory card, the non-volatile data storage of the memory 
card being assigned to the one Volume; and operating the 
memory card as providing a plurality of Volumes when it is 
determined that multiple Volumes are present on the memory 
card, one of the plurality of volumes being the first volume, 
and the non-volatile data storage being divided amongst the 
plurality of volumes. 
As a memory card capable of being configured as a single 

partition of a first size or as multiple partitions of a second 
size, one embodiment of the invention includes at least: non 
Volatile data storage that provides data storage, the non-vola 
tile data storage being configured to include at least a first 
partition and to store partition information describing at least 
the first partition; a switch being set in one of a plurality of 
Switch positions; and a controller that manages access to the 
data stored in the non-volatile data storage. The controller 
examines the partition information stored in the non-volatile 
data storage to determine whether the single partition or the 
multiple partitions are being used based on the partition infor 
mation. When the controller determines that the single parti 
tion is used, the non-volatile data storage is addressed as a 
single volume. When the controller determines that the mul 
tiple partitions are being used, the non-volatile data storage is 
addressed as multiple partitions based on the Switch position 
of the Switch. 
As a memory device that provides non-volatile data stor 

age, one embodiment of the invention includes at least: means 
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for accessing Volume information from a first volume of 
non-volatile data storage of the memory device; means for 
determining whether one or multiple Volumes are present on 
the memory device based on the Volume information; and 
means for operating the memory card based on a configura 
tion of the memory device into the one or multiple volumes 
that the means for determining determines to be present on the 
memory device. 

Other aspects and advantages of the invention will become 
apparent from the following detailed description taken in 
conjunction with the accompanying drawings which illus 
trate, by way of example, the principles of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be readily understood by the following 
detailed description in conjunction with the accompanying 
drawings, wherein like reference numerals designate like 
structural elements, and in which: 

FIG. 1 is a block diagram of a host device together with a 
memory card. 

FIG. 2 is a perspective diagram of a memory card accord 
ing to one embodiment of the invention. 

FIG. 3 is a flow diagram of a memory card volume evalu 
ation process according to one embodiment of the invention. 

FIG. 4 is a block diagram of a memory system according to 
one embodiment of the invention. 

FIG. 5A is a diagram illustrating a single Volume address 
space suitable for use with the invention. 

FIG. 5B is a diagram of a multiple volume address space 
suitable for use with the invention. 

FIG. 6 is a diagram illustrating an additional embodiment 
of the invention using a three position Switch to select one of 
three possible Volume designations. 

FIG. 7 is a diagram illustrating the logical addressing trans 
lation associated with the embodiment of FIG. 6. 

DETAILED DESCRIPTION OF THE INVENTION 

The invention pertains to a removable data storage device 
that intelligently operates as one large data storage region or 
as multiple, Smaller data storage regions. The removable data 
storage device can be used in not only modern electronic 
products (using 32-bit addressing) but also legacy products 
(using 16-bit addressing). A host device can couple to the 
removable storage device to access data stored in/to the 
removable storage device. In general, host devices are elec 
tronic devices such as cameras, hand-held computers, set-top 
boxes, hand-held or other Small audio players/recorders (e.g., 
MP3 devices), and medical monitors. 

In one embodiment, the removable data storage device is a 
memory card. As used herein, a memory card includes card 
like configurations as well as other configurations that are less 
card-like. Such as memory sticks. 

Embodiments of this aspect of the invention are discussed 
below with reference to FIGS. 1-7. However, those skilled in 
the art will readily appreciate that the detailed description 
given herein with respect to these figures is for explanatory 
purposes as the invention extends beyond these limited 
embodiments. 

FIG. 1 is a block diagram of a host device 100 together with 
a memory card 102. The memory card 102 provides non 
volatile data storage for the host device 100. The memory 
card 102 typically couples to the host device 100 in a remov 
able manner. In one embodiment, the memory card 102 has a 
connector that couples with a counterpart connector at the 
host device 100. 
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4 
The host device 100 can pertain to a computer, a camera, a 

Video recorder, a personal digital assistant, and the like. Since 
the memory card 102 is removable, the data can be easily 
transported separate from the host device. 

Host devices have traditionally utilized a file system that 
supports FAT-16 format files. In the FAT-16 format, 16-bit 
addresses are used to access the maximum addressable 
address space of two (2) gigabytes (GBS). The data storage 
capacity of memory cards is, or will soon be, able to exceed 
two gigabytes. As a result, host devices using the FAT-16 
format would be unable to utilize any additional memory 
capacity provided by the memory card 102 that is beyond two 
gigabytes. 
On the other hand, more Sophisticated and more costly host 

devices 100 use a FAT32 format for files. The FAT32 format 
uses 32-bit addresses to access the maximum addressable 
address space of eight (8) terabytes (TBs). Today and for the 
foreseeable future, the data capacity of a memory card is well 
below that of even a single terabyte. 

According to the invention, a memory card is suitable for 
use with a host device using 16-bit addressing (i.e., a FAT-16 
file format) or a host device using 32-bit addressing (i.e., a 
FAT32 file format). In either case, storage capacity of the 
memory card 102 beyond two gigabytes can be utilized. In the 
case where the host device 100 supports 32-bit addressing, 
the memory card 102 operates as a single Volume formatted 
for FAT32 files. On the other hand, when the host device 100 
Supports 16-bit addressing, the memory card 102 is parti 
tioned into multiple Volumes, each Volume being formatted 
for FAT-16 files and providing data storage capacity for up to 
two gigabytes. 

To facilitate switching between the multiple volumes, the 
memory card 102 can include a switch. The user can interact 
with the Switch to select which of the available volumes 
within the memory card 102 is to be utilized by the host device 
1OO. 

FIG. 2 is a perspective diagram of a memory card 200 
according to one embodiment of the invention. The memory 
card 200 is one representative embodiment for the memory 
card 102 shown in FIG. 1. 
The memory card 200 includes a housing 202 for the 

memory card 200. The housing 202 serves as a protective 
cover for the circuitry and/or components within the memory 
card 200. The memory card 200 also includes a connector end 
204 that interconnects with a corresponding connector at a 
host device. The host device is defined to include any periph 
eral devices thereof. Still further, according to the invention, 
the memory card 200 includes a switch 206. As shown in FIG. 
2, the switch 206 has two positions and is suitable for use with 
a memory card that provides two different volumes in the 
FAT-16 format. Hence, one position of the switch 206 selects 
a first volume, and a second position of the switch 206 selects 
a second Volume. 

It should be understood that the memory card 200 is typi 
cally associated with a small form factor. Typically, the form 
factor is smaller than 2 inches by 3 inches, with a thickness of 
less than 0.25 inches. The configuration of the memory card 
200 can vary widely. Hence, the configuration of the memory 
card 200 shown in FIG. 2 is not a limitation of the invention 
but merely a representative embodiment. 

Still further, it should be understood that the Switch 206 can 
have more than two positions. For example, if the memory 
card 200 were partitioned into four volumes, then the switch 
206 would require at least three switch positions. As an 
example, a memory card having sixteen (16)gigabytes of data 
storage capacity could be partitioned into eight (8) partitions 
of two (2) gigabytes each, and the associated Switch would 
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have three to eight positions depending upon implementation. 
A memory card could also use more than one Switch. 

FIG. 3 is a flow diagram of a memory card volume evalu 
ation process 300 according to one embodiment of the inven 
tion. The memory card volume evaluation process 300 is, for 
example, performed by a host controller within a memory 
card. The host controller communicates with a host (host 
device) to read or write data to data storage components of the 
memory card. 
The memory card volume evaluation process 300 is initi 

ated when a memory card is activated. Examples of activation 
of a memory card include (i) powering-on the memory card, 
or (ii) inserting the memory card into a receptacle of a host 
device. Initially, a decision 302 determines whether a 
memory card has been activated. When the decision 302 
determines that a memory card has not been activated, then 
the memory card volume evaluation process 300 awaits such 
an event. In other words, the memory card Volume evaluation 
process 300 can be invoked when a memory card is activated. 
Once the decision 302 determines that a memory card has 

been activated, then volume information from an initial vol 
ume is retrieved 304. Here, the initial volume is a volume 
(compatible with a file system) that is imposed on data storage 
components of the memory card. The memory card has pre 
viously been formatted for storage of files across one or more 
Volumes. In the case where the memory card has only one 
Volume, the one volume is the initial volume. In the case 
where the memory card has multiple volumes, the first vol 
ume is the initial volume. 

Next, a decision306 determines whether the volume infor 
mation indicates that the compatible file system is less than or 
equal to a 16-bit file system. In other words, the decision306 
determines whether the file system is a file system for 16-bit 
(or less) addressing, i.e., FAT-16 (or less) formatted files. 
When the decision 306 determines that the volume informa 
tion indicates that the volume is not a 16-bit (or less) file 
system, then the host device is informed 308 that the memory 
card uses a single Volume. Here, the file system would then 
utilize 32-bit addressing and thus the file format for the single 
Volume would be FAT32 formatted files. On the other hand, 
when the decision 306 determines that the volume informa 
tion indicates that the file system is 16-bit or less (i.e., FAT 
16), a switch position is read 310. Here, as shown in FIG. 2, 
the memory card includes the switch 206 that is placed in one 
of a plurality of different switch positions. 
A decision 312 then determines whether the switch posi 

tion is in a first position. When the decision 312 determines 
that the Switch position is not in a first position, then an 
appropriate address offset is set 314. In this case, the memory 
card is partitioned into multiple Volumes, and when address 
ing those Volumes other than the first Volume, an appropriate 
address offset is utilized. Alternatively, following the deci 
sion 312 when the switch position is in the first position as 
well as following the operation 314, the host device is 
informed 316 to use the memory card as one of a plurality of 
selectable volumes with the appropriate address offset, ifany. 
Here, the memory card does use a plurality of different vol 
umes and the switch position is utilized to select one of the 
Volumes, and, to the extent necessary, the appropriate address 
offset is provided. Following the operations 308 and 316, the 
memory card volume evaluation process 300 is complete and 
ends. 

FIG. 4 is a block diagram of a memory system 400 accord 
ing to one embodiment of the invention. The memory system 
400 represents, for example, a memory card (e.g., flash card). 
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The memory system 400 is, for example, suitable for use as 
the memory card 102 shown in FIG. 1 or the memory card 200 
shown in FIG. 2. 
The memory system 400 includes a memory controller 402 

and memory chips 404-410. The number of memory chips 
404-410 is dependent upon the storage capacity to be pro 
vided by the conventional memory system 400 and the actual 
memory capacity of each memory chip. The memory control 
ler 402 receives an Input/Output (I/O) bus 412. The memory 
controller 402 operates to supply an address/data/control bus 
414 to each of the memory chips 404-410. In addition, the 
memory controller 402 produces a chip select (CS) signal 416 
that is provided to chip enable (CE) terminals of each of the 
memory chips 404-410. The memory controller 402 uses the 
chip select signal 416 to selectively activate one of the 
memory chips 404-410 that is to be accessed for data storage 
or retrieval. 
The memory system 400 further includes a switch 418. The 

switch 418 has two or more switch positions that a user can 
choose from. Different switch positions are used to select 
different volumes. More particularly, the switch 418 provides 
an indication of its Switch position to the memory controller 
402. The memory controller 402 then operates the memory 
system 400 in accordance with the indication of the switch 
position. 

FIG. 5A is a diagram illustrating a single Volume address 
space 500 suitable for use with the invention. The address 
space represents a four(4) gigabyte range of logical addresses 
from 000000, through 7FFFFF. Within the address 
space 500 there is stored volume information 502 and host 
supplied data 504. The volume information 502 contains at 
least an indication of whether the address space is configured 
as a FAT-16 file format. Here, the address space covers a four 
(4) gigabyte range, and thus ifa FAT-16 file format were to be 
utilized with this configuration, only 50% of the available 
data storage could be utilized. Hence, the address space 500 
shown in FIG, 5A is suitable for use with a file system sup 
porting thirty-two bit (32-bit) addressing (i.e., FAT32 file 
format). 

FIG. 5B is a diagram of a multiple volume address space 
520 suitable for use with the invention. The address space 520 
also covers a four (4) gigabyte range, but is divided into a pair 
of two (2) gigabyte partitions. Namely, the address space 520 
is divided into first and second two gigabyte regions. The first 
two gigabyte region extends from 000000 to 3FFFFF, 
and the second two gigabyte Volume extends from 
400000, through 7FFFFF. Here, the first volume 
includes volume information 522 and host supplied data 524. 
Similarly, the second volume includes volume information 
526 and host-supplied data 528. Hence, the address space 520 
shown in FIG. 5B is suitable for use with a file system sup 
porting sixteen bit (16-bit) addressing (i.e., FAT-16 file for 
mat). When the address space 520 is utilized by an associated 
host device, the host device understands 16-bit addressing, 
i.e., the FAT-16 format, and can thus address either the first 
Volume or the second volume. The switch, such as the switch 
206 shown in FIG. 2, is utilized to cause the host to address 
either the first volume or the second volume. 
By reading the Volume information from the memory card, 

the host device and/or the memory card are able to understand 
the formatting previously applied to the memory card. For 
example, if the memory card were configured into first and 
second volumes similar to that shown in FIG. 5B, then upon 
reading the volume information 522, the host device and/or 
the memory card would understand that 16-bit addressing 
(i.e., the FAT-16 file format) is utilized. Hence, in such case, 
the host would thereafter access data storage associated with 
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either the first volume or the second volume. In the case of 
using the second Volume, an address offset would be utilized. 

Alternatively, if the memory card were configured into 
only a single volume similar to that shown in FIG. 5A, then 
upon reading the volume information 502, the host device 
and/or the memory card would understand that the memory 
card is formatted for 32-bit addressing, i.e., the FAT32 file 
format. As a result, the host device could thereafter access 
data storage associated with a single Volume covering its full 
range of storage capacity. 

Hence, the memory card, according to the invention, pro 
vides interoperability with host devices supporting FAT-16 or 
FAT32 file systems. As the host devices become more com 
plex and data-hungry, the ability to provide higher capacity 
memory cards is important. However, it is equally important 
that the interoperability between FAT-16 and FAT-32 systems 
be maintained. 

FIG. 6 is a diagram illustrating different configurations for 
an address space 600 of a memory card according to another 
embodiment of the invention. The different configurations 
represent three different volumes. The appropriate or desired 
one of the volumes can be selected by a switch position of a 
three-position switch for the memory card. For example, the 
switch 206 can be the three-position switch in one embodi 
ment. A first volume 602 has a two (2) gigabyte range of 
logical addresses from 000000, through 3FFFFF. The 
first volume can be selected by switch position A of the 
three-position Switch for the memory card. A second Volume 
604 has a two (2) gigabyte range of logical addresses from 
4000000, through 7FFFFF. The second Volume can be 
selected by switch position B of the switch for the memory 
card. A third volume 606 has a four (4) gigabyte range of 
logical addresses from 000000, through 7FFFFF. The 
third volume can be selected by switch position C of the 
three-position switch for the memory card. When the first or 
second Volumes of the memory card are used, the Volume can 
use FAT-16 or FAT32 format. However, to use the third 
Volume, the volume must use a FAT32 format. When the 
memory card leaves the factory, all three configurations can 
be invalid. Then, using system information stored on the 
memory card, the firmware determines whether to use FAT-16 
or FAT32 file format. In this embodiment, the firmware need 
not utilize system configuration information to determine the 
appropriate file format/volume. Instead, the firmware deter 
mines the appropriate file format/configuration for the 
memory card based on the Switch position. For example, the 
first volume can use logical addresses from 000000 
through 001023 for system information in overall logical 
addresses from 004096, through 005119, and can use 
logical addresses from 001024 through 400 1215 for 
data in overall logical addresses from 006144 through 
4007359. 

FIG. 7 illustrates an alternate logical address to card logical 
address mapping that can also be used with a three position 
switch. The left column labeled SW A describes the mapping 
when the switch is in position A. Region 702, containing host 
addresses 000000, through 0003FF map into region 
722 containing Card LBA's 001000, through 0013FF. 
This region is where the FAT-16 system information is stored. 
When the switch is in position B, the second column labeled 
SW B shows that region 703 containing the FAT-16 system 
information for this Volume maps into region 723 containing 
Card LBA's 001400, through 001.7FF. Similarly the 
data region 712 selected when the switch is in position A 
maps to Card LBA region 724, and data region 713 selected 
when the switch is in position B maps to Card LBA region 
725. Note that since all of these are distinct regions in the Card 
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8 
LBA mapping, system data and user data for both Volumes 
can coexist at the same time and the Switch can be moved 
between position A and position B and back to position A 
without loss of data. 
When the switch is in position C supporting a FAT32 file 

system, the host mapping is shown in the column labeled SW 
C. Region 701 containing host addresses 000000, through 
000FFF, map into region 721 containing Card LBA's 
000000, through 000FFF. The user data region 711, in 
this example extending from 001000, through 
7A2B7F maps into regions 723, 724 and 725. 
One enhancement to this other embodiment is to have 

firmware assign the initial logical address space for the first 
and third volumes to different physical locations. The advan 
tage of this enhancement allows the memory card to leave the 
factory with both FAT-16 and FAT32 formats, thus being 
Suitable for use by both newer and legacy systems and not 
requiring customer formatting. 
The integrated circuit packages according to the invention 

can be used in memory systems. The invention can further 
pertain to an electronic system that includes a memory system 
as discussed above. Memory systems are commonly used to 
store digital data for use with various electronics products. 
Often, the memory system is removable from the electronic 
system so that the stored digital data is portable. These 
memory systems can be referred to as memory cards. The 
memory systems according to the invention can have a rela 
tively small form factor and can be used to store digital data 
for electronics products such as cameras, hand-held or note 
book computers, network cards, network appliances, set-top 
boxes, hand-held or other Small audio players/recorders (e.g., 
MP3 devices), and medical monitors. Examples of a memory 
card include PC Card (formerly PCMCIA device), Flash 
Card, Secure Digital (SD) Card, Multimedia Card (MMC 
card), and ATA Card (e.g., Compact Flash card). As an 
example, the memory card can use Flash type or EEPROM 
type memory cells to store the data. More generally, a 
memory system can pertain to a memory card (including a 
memory stick) or some other semiconductor memory prod 
uct. 

The advantages of the invention are numerous. Different 
embodiments or implementations may yield one or more of 
the following advantages. One advantage of the invention is 
that a memory system can be used in a host device using 
16-bit or 32-bit addressing. Another advantage of the inven 
tion is that automatic detection of the file format mitigates 
user errors and protects previously stored data. Still another 
advantage of the invention is that high density memory sys 
tems can be used in not only modern electronic products 
(using 32-bit addressing) but also legacy products (using 
16-bit addressing). 
The many features and advantages of the present invention 

are apparent from the written description and, thus, it is 
intended by the appended claims to cover all such features 
and advantages of the invention. Further, since numerous 
modifications and changes will readily occur to those skilled 
in the art, it is not desired to limit the invention to the exact 
construction and operation as illustrated and described. 
Hence, all Suitable modifications and equivalents may be 
resorted to as falling within the scope of the invention. 
What is claimed is: 
1. A method for operating a memory card that includes 1) 

a host controller configured to communicate with a host 
device, 2) at least an initial volume and 3) a switch wherein 
the memory card provides non-volatile data storage having an 
address space defined by a contiguous range of addresses, the 
method in the host controller comprising: 
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(a) retrieving volume information from the initial volume 
stored in a range of addresses that is a part of the con 
tiguous range of addresses that defines the address 
Space; 

(b) determining, based on the volume information, whether 
the initial Volume uses a 16-bit addressing, uses greater 
than the 16-bit addressing or uses less than the 16-bit 
addressing: 

(c) when said determining (b) determines the initial vol 
ume uses greater than the 16-bit addressing, by-passing 
a Switch position of the Switch, determining the memory 
card uses 32-bit addressing and communicating to the 
host via the host controller to use the memory card as a 
single Volume using 32-bit addressing and; and 

(d) when said determining (b) determines that the initial 
Volume uses the 16-bit addressing or uses less than the 
16-bit addressing, 
(1) reading the switch position of the switch on the 
memory card wherein the switch position of the 
switch is only used when the host controller deter 
mines 16-bit addressing or less is used; 

(2) determining an address offset for the address space 
based on upon the switch position wherein the address 
offset corresponds to one of a plurality of volumes in 
which the memory card is partitioned; 

(3) communicating to the host device via the host con 
troller to use the volume of the memory card indicated 
by the switch position and the address offset. 

2. A method as recited in claim 1, 
wherein the Switch has at least a first position and a second 

position, 
wherein, when the Switch position is in the first position 

and the memory card is operated by dividing the address 
space of the non-volatile data storage into the plurality of 
Volumes, the first volume of the non-volatile data storage 
is accessed, and 

wherein, when the Switch position is in the second position 
and the memory card is operated by dividing the address 
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space of the non-volatile data storage into the plurality of 
Volumes, a second Volume of the non-volatile data stor 
age is accessed. 

3. A method as recited in claim 2, wherein the memory card 
is formatted into either one of a single Volume or a pair of 
volumes, the pair of volumes being the first volume and the 
second Volume. 

4. A method as recited in claim 3, wherein the total non 
volatile data storage for the memory card is formatted into the 
first volume of X gigabytes as the single Volume, or formatted 
into the first and second Volumes of X/2 gigabytes each as the 
pair of Volumes. 

5. A method as recited in claim 1, wherein said method 
further comprises: 

detecting activation of the memory card, and 
wherein said retrieving (a) and said determining (b) are 

performed after said detecting detects the activation of 
the memory card. 

6. A method as recited in claim 5, wherein the activation of 
the memory card occurs upon power-on of the memory card 
or upon insertion of the memory card into a host device. 

7. A method as recited in claim 1, 
wherein the memory card is formatted into a single Volume 

or a plurality of Volumes, and 
wherein the total non-volatile data storage for the memory 

card is formatted into the first volume of X gigabytes as 
the single volume, or formatted into the N volumes of 
X/N gigabytes each as the plurality of volumes. 

8. A method as recited in claim 1, wherein when said 
determining (b) determines the initial Volume uses greater 
than the 16-bit addressing, initial volume has a FAT32 file 
format. 

9. A method as recited in claim 1, when said determining 
(b) determines that the initial volume uses the 16-bit address 
ing or uses less than the 16-bit addressing, each of the mul 
tiple volumes has a FAT-16 file format. 
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